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Why flies ?7?

Because we believe:

- similarity of drug-induced behaviors

- conservation of synaptic machinery involved in drug responses
- conservation of genetic bases of drug-related behaviors

Because we can:

- awesome classical and molecular genetics
- economy of scale

- robust behaviors
- sophisticated tools to manipulate genome and neural circuits



The Approach

‘Develop behavioral model ‘
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Genetic screens
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Mutants
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Genes

Candidate genes

‘Targets for pharmacotherapy ‘
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Cocaine / Nicotine Exposure
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Bainton, Tsai et al., Current Biology, 2000



Cocaine
Sensitivity
Mutants

(of ~ 400 lines

screened)
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Effect of dLmo mutations on cocaine sensitivity
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Cocaine sensitivity Is inversely proportional

to [dLMO]

Drug sensitivity
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How does dLMO work? ‘e

LIM Domain Binding LMO
Protein (LDB) LIM2
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LIM-HD Protein ‘ E

active Inaetive

Milan and Cohen, 1999
Rincon-Limas et al., 2000




ALK: A Receptor Tyrosine Kinase

ALK Pathway

- Oncogenic when fused to other proteins
through chrom. translocations (Morris et al, 1994)

- Activation of Alk promotes neurite
outgrowth in culture (souttou et al, 2001)

- Expressed primarily in brain, particularly

during development (wanara et al, 1997;

N Vernersson et al, 2006)
PI3KAKT

pathway

! PLCy
JAK/STAT3 |

S - KO mice viable, exhibit “antidepressant”
pathway

RAS/MAPK phenotype (Bilsland et al, 2008)
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Mammalian LMOs interact with multiple partners
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LMOs can act as repressors or activators of transcription complexes
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A null allele of Lmo4 generated from gene-trap ES cells

http://baygenomics.ucsf.edu/ insertion 'Gl,'
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Heterozygous mice show
enhanced cocaine sensitivity Lasek et al., 2010



LMO4-eGAL fusion protein expression
in adult Lmo49t/+ mouse brain

) Lasek et al., 2010



Brain regions implicated in addiction-related behaviors

O={ Opioid peptide
[ Micotinic receptor

Nature Raviews | Neuroscience

Nestler, 2001




Where and when i1s Lmo4 function required to
regulate cocaine-related behaviors?

Virally-mediated RNA interference



Viral delivery to and infection of Nucleus Accumbens

Lasek et al., 2010



SshRNA reduces Lmo4 mRNA and protein in Acb

c
Q
0
7
&
S
S
X
L
&
=
©
D
o

1.4

1.2
1.0

0.8

0.6
0.4
0.2
0.0

LCM-QPCR

S a8 SCR shRNA

e Lmo4 shRNA

Scr Lmo4.3
shRNA virus

Lasek et al., 2010



Sensitization: A long-lasting neuroadaptation
Induced by repeated drug exposure

drug drug drug drug
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learning and memory
“liking” ------ “wanting” ------ “craving”

Robinson and Berridge, 1993



Cocaine sensitization enhanced by o 0
Lmo4 RNAI In Acb
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Lmo4 function in the adult Acb to regulate the acquisition
and maintenance of cocaine sensitization

Lasek et al., 2010



Does Lmo4 inhibit Alk expression in Acb ?
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Amy Lasek (unpublished)



Does LMO4 regulate A/k expression directly?
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LMO4 is associated with Alk promoter In striatum,
which is expected to inhibit Alk expression.

Amy Lasek (unpublished)



Is A/k involved In cocaine sensitization?

enhanced [ MO4 |—Ak| | 27
sensitization

Prediction: Down-regulation of Alk
should reduce/impair cocaine sensitization



Alk downregulation in Acb...
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LMO4-ALK... does It matter? 'ﬁ;'/,

Cocaine sensitization Cocaine CPP
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Acute inhibition of ALK delays cocaine sensitization and
reduces the rewarding properties of cocaine

ALK inhibitors are in development for cancer,
ALK may therefore be a novel therapeutic target
for addiction. Amy Lasek (unpublished)
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SUMMARY
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How does LMO4 regulate A/k expression??
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